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Introduction.
In recent years, studies of the quenching reactions of the heavier metastable Rg (3P2) and Rg (3Po) states have grown rapidly due not only to fundamental interest in these processes but also because the excited rare gas atoms are often the active species in laser systems [l, 2] . Most of the experimental data pertain to the 3P2 state; total quenching rate constants [3] [4] [5] and product channel branching (factions [6] [7] [8] have been determined for. a wide variety of reagents. Although some quenching rate constants have also been measured for Ar (3Po) [3a] , relatively little other attention has been directed to the higher energy 3Po state, which f6r Ar (and Ne) can account for -10 % of the total metastable density in discharge excited systems. Complete characterization of the product channels from Rg (3Po) is usually hampered by interference from the predominant 3P2 species.
Only recently have these states been separated and significant differences found in their relative quenching mechanisms. Sadeghi et ale [9] examined the Ar(3p2,0) + N2 excitation transfer reaction and found that the relative populations of the N2 (C, 3nu) product vibrational and rotational substates were dependent on the Ar ('Pj) precursor. Golde and Poletti observed different atomic halogen and molecular argon halide electronic state distributions from Ar (3PZ) and Ar (3Po) reacting with several halogen containing molecules [10] . Finally, the Penning ionization reactions of Ne (3Po) with Ar, Kr, and Xe shows a marked propensity for formation of the Rg+ (2pll2 ) ion state relative to Rg+ (2 P3,2); for Ne (3P2), the Rg+ (2p 1/2') is only slightly favoured [11] .
In this paper we present a study of the excitation transfer from Ar (3p 2,0) atoms to ground state Kr atoms, which also shows large differences between the two metastable Ar states. Piper et ale [12] have previously examined this reaction using the flowing afterglow technique and report that the only observable Kr levels excited from Ar (3P2) were Kr (2P6) and Kr (2P7) (see Fig. 1 Kr (2P5) and an ArKr excimer also were observed but were attributed to formation from Ar ('PO) [12] .
However, since the sum of the formation rate constants for these products was less than the Ar (3 Po) quenching rate constant, other Kr states, presumably Kr (2P6) and Kr (2P7), accounted for the main products from quenching of Ar ('PO) [12] . The 
Experiment
The experimental apparatus and techniques have largely been described in detail in previous publications from this laboratory [9, 13] . Research [ 12] [12] and Bochkova [17] . is endothermic and equation 4 cannot be used to determine ko (2p5). Instead ko (2p5) was assigned from ko (2P7) by comparison of the 758.7 nm and 769.5 nm atomic line intensities during laser pumping along with the appropriate branching ratios [20] . Assuming that ko (2p6) is approximately correct, the sum of the Kr excitation rate constants agrees within experimental error with our value of kQ(0), suggesting that all major products from two-body quenching of Ar (3Po) have been identified The only other possible products could be Kr (2p8 _ 10) and the Kr (4s) levels. No emission from Kr (2p8 _ 10) was observed in our experiments and formation of these levels must be negligible. Direct production of the Kr (4s) levels is more difficult to rule out However, during experiments the intensity of the Kr resonance line at 123.6 nm was also monitored The decrease in intensity of this line with laser pumping was always comparable (within 10 %) to that calculated on the basis of the corresponding decrease of the infrared lines weighted by their branching ratio for the emission to Kr (3P1) [20] . Thus [12] observed an ArKr continuum emission peaking at 756.5 nm which they attributed to formation from Ar (3Po). From the pressure dependence of the band intensity, they derived a 3-body collision rate constant of 2.5 x 10-3° cm6 molec-2 s-1, in reasonable agreement with our measured 3-body quenching rate coefficient of Ar (3Po). However, there is no evidence of the ArKr emission in the spectrum shown in figure 5b or those taken at Ar pressures as high as 2 torr. From the detection limit of our system, we can derive an upper limit to the ArKr formation rate constant of 5 x 10 -31 cm6 molec -2 S-1 which is considerably smaller than the quenching rate constant. Thus the products from three-body quenching of Ar (3Po) remain unidentified. It is possible that the three-body collision destroys the symmetry restrictions of the two-body Ar (3Po) + Kr collision and results in formation of excited Kr levels. Since the Kr* fluorescent spectra were obtained at low pressure (0.2 torr), the three-body contribution to the measured excitation rate constants would be negligible.
